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Figure 43 Hazard map showing the peak ground acceleration (PGA) with 10% average annual 
chance of exceedance from 2014 to 2017 and the Strain Partitioning seismological 
model. The contour interval is O.Olg. 

As a base case peak ground acceleration (PGA) at the location of the Eemskanaal Cluster are 0.29 g, 
0.09 g and 0.02 g for exceedance levels 0.2%, 2% and 10% respectively. 


AnnualExceedance 
Level 

Wipla 

Prod Restricted 

Base 

0.2% 

0.34 

0.29 

0.29 

2% 

0.11 

0.08 

0.09 

10% 

0.03 

0.02 

0.02 


Table 5 Comparison of Hazard Peak Ground Acceleration [fraction of g] for the Reference 


winningsplan case, the impact of the restricted production plan (5 clusters in Loppersum 
Area reduced to 3 Bcm) and the base case ofthis study. 
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Compaction Model Sensitivity 

_RTCIM Model 1 (Str40) Ekl 8mln 


TD Model 1 (Str40) Ekl 8mln 



compaction. 
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As a base case peak ground acceleration (PGA) at the location of the Eemskanaal Cluster are 
compared on the table below. 


Annual Exceedance Level 

Base Case (RTCiM): PGA (g) 

Sensitivity Case (TD): PGA (g) 

0.2% 

0.29 

0.33 

2% 

0.09 

0.09 

10% 

0.02 

0.02 


Table 6 PGA (g) at the location of the Eemskanaal Cluster for the Compaction Model Sensitivity. 
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Production Sensitivity 


RTCiM Model 1 (Str40) Ekl 5mln 
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Figure 45 
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Hazard map showing the peak ground acceleration (PGA) with 0.2%, 2 and, 10% 
average annual chance of exceedance (from top to bottom) from 2014 to 2017 and the 
Strain Partitioning seismological model. Left column Is the Base Case (8 mln Nm^/day 
average monthiy productlon). The top right column shows the same assessment, but 
based on a 5 mln Nm^/day average monthiy productlon, while the bottom right column 
shows the same assessment, but based on a 3 mln Nm^/day average monthiy 
productlon. 
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As a base case peak ground acceleration (PGA) at the location of the Eemskanaal Cluster are 
compared on the table below. 


Annual Exceedance 

Level 

Base Case (8 mln 
NmVday): PGA (g) 

Sensitivity Case (5 mln 
NmVday): PGA (g) 

Sensitivity Case (3 mln 
NmVday): PGA (g) 

0.2% 

0.29 

0.29 

0.29 

2% 

0.09 

0.09 

0.09 

10% 

0.02 

0.02 

0.02 


Table 7 PGA (g) at the location of the Eemskanaal Cluster for Production Reduction Sensitivity. 
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Sub-surface Model Uncertainty 

_RTCiM Model 1 (Str40) Ekl 8mln 
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Figure 46 Hazard map showing the peak ground acceleration (PGA) with 0.2%, 2 and, 10% 

average annual chance of exceedance (from top to bottom) from 2014 to 2017 and the 
Strain Partitioning seismological model. Left column Is the Base Case (sub-surface model 
1; STR40). The right column shows the same assessment, but based on sub-surface 
model 2 (STR38). 
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As a base case peak ground acceleration (PGA) at the location of the Eemskanaal Cluster are 
compared on the table below. 


Annual Exceedance Level 

Base Case (Model 1): PGA (g) 

Sensitivity Case (Model 2): PGA 
(g) 

0.2% 

0.29 

0.33 

2% 

0.09 

0.11 

10% 

0.02 

0.03 


Table 8 PGA (g) at the location of the Eemskanaal Cluster for the Suh-surface Model Sensitivity. 
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Conclusions 

■ The Eemskanaal Cluster is located at the western periphery of the field and produces higher 
calorific gas. This gas needs to be blended to sales specification. Due to the larger sub-surface 
uncertainty at the periphery of the field and the blending requirement forecasting production 
from the Eemskanaal Cluster and compaction/subsidence in the Eemskanaal area is challenging, 

■ Using the sub-surface model from the Winningsplan 2013 as a base, the History Match for the 
Harkstede block (produced by EKL-13) has been improved. Two reservoir models capturing the 
main sub-surface uncertainty (aquifer influx) have been prepared in support of the Hazard 
Assessment for the Eemskanaal Area. 

■ For the improved reservoir models, the impact of the compaction model on the hazard is 
limited. 

■ Similarly, the impact of the production level of the Eemskanaal Cluster on the hazard is limited. 

■ The impact of the selected improved reservoir model is reflected in a moderate uncertainty in 
the hazard assessment, mainly to the west of the field. 
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Appendix A History Match Groningen Model 


Cluster Name 

Abbreviation 

AMSWEER 

AMR 

BIERUM 

BIR 

EEMSKANAAL 

EKL 

DE EEKER 

EKR 

FROOMBOSCH 

FRB 

HARKSTEDE 

HRS 

KOOIPOLDER 

KPD 

LEERMENS 

LRM 

MIDWOLDA 

MWD 

NOORDBROEK 

NBR 

NIEUW-SCHEEMDA 

NWS 

OVERSCHILD 

CVS 

OUDEWEG 

OWG 

DE PAAUWEN 

PAU 

TEN POST 

POS 

SAPPEMEER 

SAP 

SCHAAPBULTEN 

SCB 

SIDDEBUREN 

SDB 

SLOCHTEREN 

SLO 

SPITSBERGEN 

SPI 

SCHEEMDERZWAAG 

SZW 

TJUCHEM 

TJM 

TUSSCHENKLAPPEN 

TUS 

UITHUIZERMEEDEN 

UHM 

UITERBUREN 

UTB 

T ZANDT 

ZND 

ZUIDERPOLDER 

ZPD 

ZUIDERVEEN 

ZVN 

AMSWEER 

AMR 

BIERUM 

BIR 

EEMSKANAAL 

EKL 

DE EEKER 

EKR 

FROOMBOSCH 

FRB 

HARKSTEDE 

HRS 
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